Aerial application equipment consisted of a Piper Super Cub with a modified spray dispersal system. Spray booms were relocated to give uniform spray coverage and drift control. A total of 37 Whirljet type nozzles were placed at desired locations on the streamlined boom. Constant output by the spray solution pump was accomplished by a hydraulic drive system (Shafer, 1960) . Herbicide treatments were made when sand sagebrush had attained 6 to 10 inches of new growth. The herbicides used were the propylene glycol butyl ether (PGBE) esters of 2,4-D, 2,4,5-T, 2-(2,4,5 -trichlorophenoxy) propionic acid (silvex) and a 1:l mixture of 2,4-D and 2,4,5-T.
In the first experiment, aerial spray applications were made on June 17, 1960, at Alliance, and June 24, 1960, at Haigler. At Alliance, the 2,4-D treatments were applied at 1/2, 1, and 2 lb/A. The 2,4,5-T, 2,4-D and 2,4,5-T mixture and silvex were applied at 2 lb/A. At Haigler, 2,4-D was applied at %, 1, and 2 lb/A, 2,4,5-T at l/2, 1, and 2 lb/A, and the 2,4-D and 2,4,5-T mixture at 2 lb/A. Repeat applications were made on June 20, 1961, at Alliance, and June 21, 1961, at Haigler. Retreatment consisted of original herbicides and rates as applied in 1960 superimposed on % of the original plots. Therefore, the retreated plots were 99 by 220 feet in area.
Leaf kill was determined three months after treatment on thirty plants randomly selected in each plot. Control ratings were made on the basis of 0 to 10, with from no leaf kill to complete kill. These values were converted to percentages. Regrowth was determined by evaluating 30 plants at random in each plot during June, one, two, and three years after initial herbicide applications. Percentage regrowth, as used in this paper, is the reciprocal of percentage kill. Each plant evaluated was considered alive if any regrowth was present and dead if regrowth was absent. Visual estimates of control, based on total top kill (leaf and stem) were made in June, 1963, at the conclusion of the experiment to supplement other counts.
Additional experiments were established on June 20, 1961, at Alliance and June 18, 1962, at Haigler to study the effects of herbicide carriers and spray volumes on sand sagebrush control.
Number 2 diesel fuel, water, and water plus a surfactant (Multifilm X-77) were the three carriers used. Spray volumes consisted of 2 and 5 gallons per acre. One lb/A of the PGBE esters of 2,4-D was used with all carrier-spray volume combinations. Each plot was two flight strips wide, each strip being 33 feet wide and 330 feet long. Each treatment was replicated. Percentage regrowth of sand sagebrush was determined by randomly selecting 20 plants in each plot and designating as dead or alive one year after the initial treatment and one year after retreatment.
Repeat applications were made at Alliance in midJune, 1962, superimposing identical treatments on the original plots after kill evaluations were made. Retreatments were not made on the Haigler site. Evaluations were also determined by visual estimation of top kill in June, 1963. Aerial control of sand sagebrush was also studied on a dunesand soil at Angora, Nebraska, near Alliance. Two experiments at this location were conducted primarily for the control of Yucca (Yucca glauca Nutt.) but sand sagebrush occurred on all plots. Studies initiated on June 17, 1960, consisted of one acre plots with retreatment of one-half the original plot on June 20, 1961. One, two and four lb/A of silvex was applied.
On June 19, 1961, a carrier-spray volume study was initiated for Yucca control. The treatments consisted of diesel fuel, water alone, and water plus surfactant. Silvex at 2 lb/A was applied in combination with each carrier at spray volumes of 2 and 5 gpa. Repeat applications were made on June 18, 1962. Percentage regrowth was determined by counting all sand sagebrush plants in each plot and designating as dead or alive. Control evaluations were made three months, one, two, and three years after original application in the case of the study initiated in 1960, and one and two years in the 1961 study.
Results and Discussion
Excellent top kill can be obtained with a single application of 2,4-D, 2,4,5-T or silvex. However, regrowth may occur the year after a single application. The amount of regrowth depends on time of application, stage of growth, environmental conditions, herbicides and dosage. The time of application was considered optimum in these studies since they were made when there was adequate soil moisture. Plants were in full leaf and growing rapidly.
In the first experiment, considerable regrowth took place the year following initial application at the Alliance and Haigler locations (Table 1 top) . In general, top kill of sand sagebrush was better at Haigler three months after treatment than at Alliance. However, the amount of regrowth at Haigler was much greater one year after a single application. Two years after single application, increase in regrowth at Alliance was considerable in all but the 2,4,5-T and silvex plots while at Haigler, 2,4-D at 1 lb/A, the 1: 1 mixture of 2,4-D and 2,4,5-T at 1 lb/A each and 2,4,5-T at 1 lb/ showed a decrease in regrowth. Percentage regrowth did not markedly change from two to three years after a single application of chemical at either location' 2,4,5-T, 2,4-D plus 2,4,5-T and silvex in diesel oil at 5 ------ 
___-~ (Lb/A)
Evaluations one year after initial treatment indicated retreatment was necessary for best control of sand sagebrush (Table 1) . At Alliance one-half lb/A of 2,4-D showed 17 and 50 percent regrowth for one and two years, respectively, after repeat applications. The remaining treatments showed less regrowth. At Haigler, there was no regrowth of sand sagebrush two years after repeat applications with any of the chemicals. Table 2 gives final evaluations of the control for single and repeat treatments. Single herbicide treatments at Haigler gave better control than at Alliance. Excellent control was obtained with repeat applications of all herbicides at Alliance and Haigler except Yz lb/A of 2,4-D at Alliance. One lb/A of 2,4-D applied two consecutive years at Alliance and Haigler gave 95 and 100 percent control, respectively. The proper spray volume per acre for effective woody plant control by aerial application has not been fully explored. The volume depends upon several factors, including the method of herbicide application, species, and density of the vegetation. Darrow (1956) stated that volume spray rates for brush control by aircraft are commonly four to five gallons per acre. Hansen (1952) reported that as a general rule, low volume-high concentration treatments of phenoxy chemicals have been considerably less effective than the high volume-low concentration. However, aerial applications using five gallons or less per acre of a concentrated solution have been effective in most situations.
In this study, there were no significant differences between 2 and 5 gpa spray volumes at Alliance and Haigler when used in combination with 1 lb/A 2,4-D for control of sand sagebrush (Table 3) . Also, there were no differences in number 2 diesel fuel, water, or water plus surfactant carrires in combination with 1 lb/A 2,4-D. The regrowth after repeat application was substantially higher at Alliance Excellent control of sand sagebrush was obtained in a study in which silvex was applied by airplane (Table 4) . A single application of 1 lb/A silvex was the only treatment showing any regrowth two years later. A single application of 2 lb/A silvex appeared to be very effective. No differences were noted in control due to herbicide carrier or spray volume. silvex were applied for sand sagebrush control in western Nebraska.
Single applications of the phenoxy herbicides gave excellent control at some locations. Repeat applications were necessary for best results to kill regrowth the year following initial treatment with 2,4-D and/or 2,4,5-T. Silvex consistently gave excellent control from a single application at the rates used.
Summary and Conclusions

